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MELD OF THE INVENTION 
■ moil The p,«e« i„v.„do„ „te generaUy .o mobile wWess 

BACKGROOND OF THE INVENTION 

[0»»2] T*«»-«n»ehaotasi„ CDMA moMI. device, u. save b«Kry power 

Teirr T '"'^ ^ — - i. „Mc. zj: 

coverage, to areas having good coverage. ^ 
2 P-«. ".ohiie device ha,^ , conserved h, en^ngl sieepU ^ 
*e slo. cycie ™dex. as described in U,e CDMA s^ndard. while d,e nK,hi^ device 7^ 
^ ~ ™= *• cycle index is weU i^ow. » .hose of s^ in d. a„ : 

'"^""''''^~'•-""^•■°---''--e 
(0«<OI Pdor „ are discussion of d,e slo, cycle index, a brief descdpdon of fte 
.c,^,.on sc^ee of mobile devices follows. When d,e mobile devicel 

an rnmal con^ca^on. « a base sradon. Then d« device switches .„ a 
Si^hron.sa.on chan,»i .„ obtain se»p data such as system and networlc iden^l 
-n^^on. timing infcr^on and i.fbr,,.ti„n to find a paging channel for ^ 
Once ae pagmg cham.e. is ,be mobile device can remain in d,e idle staT^d 

« suhse^uy ent. an ac^s st^e for registration with the networ.. for t^v^! 

2 ^ messages, -n.. mobile device can then enter a traffic state for recLvil 
-mmgort.»,smit«ngo..goh,gca,,s.orfbrsendingSMSda.^^^ ^ 
30 r H ^°'^*'°^°'»™--"-l««^«'-».e.<.f«.emobiledevic 

<.ev.ce « U> walte „p ftnn a Sleep mode a. p^ietennined intervals 20. snch as every 
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ave seCiKls for ex«p,e. The device wate, „p for . ^« ^„ ^ ^ ^ 
r=c«ve „..ag. fro„ . ba« »ud<^ „^ 

sbon „„dows of u„e 22 Since is syncto^ ,i„. ^ 
n»bUe devc. is »ch„icaU, -on- all 4e toe u,u«s .™.d off b, ^ ^. ^ 

'""^ """" '"•^'■^ 20 d-. during w*e up 

(0005J In .ddiUon ,o siiuafions wh»e fte moMe device is in a good ftp 
»v«ge ^ or no RF coverage area, d-e^ are sin.adons in „Mch RF condi«on, are 

. wbrch RF condrBo,. can deteriorate. When «,e paging channel is. losr. ,„e „,o«le 
dev,« en^rs a se^ niode .o re-acnire dae pilo, channel, die synchronisadon channel 
2^ p^g Channel. However, because *e „e„l, r.ac,uired si^al can be lost 
agan, due «, d„ san« condid™. ^ which d,e ongina, signal was lost, fte mobile 

such ta, die pagUM, Channel is notlos, or the „„,bile device becomes unusable due ,o 
— d^in „, d» ba-e^. Thus die periodic „a»e of .he sloe cycle index and 
P0-=r savmg „ provides, canno, h. n,ata«ined. Ttaefcre ,he mobile device spends 
mos. Of toe in an acdve nMie ins-ead Of a Sleep mode. „he„ i, expends valuable 
^0 ^ hfe as die paging chamiel is fi^^endy gained and lost While in such RF 
«.^dons Where d» signal is no, »mp,«el, fbr a l™^ period of dme, d.e 
m2--ce,sunable.„en«r«,y„peofsleepmode«saveba«e,yco.s„mpdon. 

«-.*™fo.e. desirable »p^ide.m.dK,i«,rc™^g mobile 
dewce battery power in sitnaUons where RF condirimw are poor. 

25 SUMMARY OP THE mVENnoN 

W 1 is an object of die present invendon to obviate or midgate a. leas. o»> 

rilTT- """" ^"'^ ^ * " - 

ohie.» ^ m. mveodon «, provide a medtod of conttoUing a mobile dertce operadng to 

poorRFcondidons such d,a( hatlerypoweris conserved 

30 mm 1° ' «P«, die present mvendon provides a mediod for savmg 
ba.«.y power to a deep Sleep mode Of a mobUe device. mediod tocludes ^ stej 
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ofwaki„g„pfro„a,e^^p^^ 

Of a .ys... con.^ ^ .Z^l^ " 

'--si.S ehe toe in^al if fl,e sailed Rf J!^ P"»l«.muoed teve,. 

aeep sleep mode when a channel of the system « i«o. 
number of times wifhin o ^- ^ ^ predetermined 

10 unknown or if the mobile • ^ a Pseudo Noise of the system is 

a^-ching ^ ^ ^ ^ ^"^l^ 'OOP value. 

w.e„ ^ v,,^"^:^!"™ ''"P -eeP -odes 

fto. level deep ,1™ """^ "■obil. device i. i„ fte 

.o.,edevi.i.Lrrj:c:"r'"'''^^-"--- 

one Of ^e f.,, second and oJZZ^^ """^^ 
-evice » one of d,e second and ^JT^Z T'^"^'^' 

»hen the mobile device is in .l,.r ,, . ^ mode 

" — ' .OOP 

-e^ Sleep n«»k, ^ ^ _^ ^ ^^^^ 
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value a:»„ciattd with one Of the fct. »co«l a.„l ttW w, H„ 

•ta to p.ede.ennined ..ne value associated wio, J " ^ 

U» P^de-e^iuea ... associated wi. Z J^'^e^ ^„ ^ 

^ --~-".eva,„eass.ia.ed....s,.:r,:::rz^ 

subse. of .he Uiirf sysKm tot ^ ^ "^"^ 

a oiirz^ r """^ ''"^ ^ 

.ystem ch,„„r,^ ;^ P-^ a flag Sign. i„aiea,„, , 

!0 response to control signals ll,e low n ^ "'"""^^"^ ^" 

rnnHv ^"^^ controller iteiatively samples an RF 

z^r rr::: - deep s^ jid. a^ 

«1 o. of^X?'^"^'""""'""'^'^'"^'^'^— 
wuaes one ot a pilot channel and a pagine chann*.! , 
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I^foiJag Syaem dme When ihe ch.„ ,, ^ ^"™™>' Global 

" too,,, 0*e.a.pecrrCr„r°*'°°""""^^''^°»^- 

uivenh™ „ wia 0,e aceon«,anytog flg„^. 

BMEFDESCKIPTIONOPTHEDRAWINGS 

BKOOJ Embodm,ents of tte p«eM invenlion wUl be descrih^l K 

Hg. 1 »adot cycle into ttaungdiagramof a,e prior t.- 

.a.e„b«^fjr:ir::r"""*"''™"°"'^«'— 

Kg. 4 is a flow chart showing a process of , 
Figure 3; ^ °^ *® '^^annel processor of 

otRshreS; ' » Po»- -vh., cohhoHer . 

ofHah»3;a„I*"''^"''^^''°'*'*''-«-'^'^v.^<e.,h.,cohh,«e. 
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Figure 3. 



Hg. 7 is a flow chart showing a process of ti.- i« 

6 «■ process ot the low power controller of 



DETAILED DESCRIPTION 
[0021] 



[0021] ' GeneraUy, the present invention provides a methnHfi. • 
RF conditions, and entering different sleep .od lev^o ^ ' 
thi- r^r^^A'^ ^ phases ui accordance with 

10 . conditions do not impure bZ "° «^ 

-aveiy, entering a longer power save mode. When the RP rn.H-^ 
improves, the mobile device exits fiom th. . 

state "^""P "'^'^^ ^etons to the idle 
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^J:::2::2T'^-^'-~~'-^ 

25 . «n<tea„d ^ JZ^ ' -ta M Will .Uo 

O) tta, d« ta. was MiUally ,o«. ^ « ■h<«e of in 
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A , '-'tucrwise, me mobile device goes into a first 

deep sleep mode immediately While in th. « , , , . ^ 

functions as in the fii^f iev»i oi , executes the same 

.0 .noto.exe.«a2Iv j : " -=«'-<"hW l=vel sleep 

r - 

i«u<»srapn, ana m particular shows flie gen^ m*»th«H 
device battery power in a « . method for savmg mobile 

ly power m a situation where poor RF conditions result in a loss of th. 

condition afteradelaydmeirr^ "P. tarn .he deep s,«p ^ „ s«nple fte RF 
i ■ Aconn^isnsedtC™ r°^'^^''=^'»^i»-Pm 

- o-.- o. ...prrroL":"::::'^:^"™'""^"^'^'"*' 

«ep 108. A. s«p ,08 r ' . ! P— Pnx^d ,0 

«r IS incremented. The loop of steps 102, 104 and imt o« 
counter value anwU th. contmues until the 
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-a-nple. when . ^„ ^„ canTl T 

«i*jng user cames the mobile device A e, 

condition sampling, when delay time i is hioh • • . 7 "^"""'^ °^ ^ 

the RF conditions are chan.' " ^^^^^'^'^ -here 

0 device is sta^ Tri^^^ 

s^p..do.theTamp:gZ::;:i~:.^^^^^^ ~ 

conserved. Furthemore thie w ■ ^ '^^^^'^e can be 

valuen seconds OTmimtB. be selected l„ be my 

POoTRPc^di^r ' "-^^ ^ P°w« ,n 
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10027] Hgu^ 3 3^^^^ ^ 

monitors communicatinn . . 'system 200 shown m Figure 3 

devirmt: T ™^ -"-^ 

vxi-e in me deep sleep mode. Deep sleeo svstem Mn • i ^ 
power coaCnMto 208 Th, ^ ^ » '°" 

(ASIC, w^r^ 2^ - "^""^ ^ 

Of toes paot oTlTcrTr ^ ^ ^""-^ ""-^ 

<=puotorp>giagclMniielislostoveraperiodoftmi. ti»,i. 

^o^. ™e ,o„ power e„^„„ ^^Z:^ 

deep sleep ^ ^ v^^!! """""" 

<»"«.l si»^s ,„ fte variable se„i„g eo„,^„ ^ . ^ 

A '-viiiuouer zm returns control nf tii*» j . 

<*«melp™essor202fo,„or„,al„perado„ "«>M. dovce » tte 

- z^'i^^r " 



-9- 



wo 2004/042941 

PCT/CA2003/000309 

F"werea up or the radio dicuits aw hm,^ a . 
counter x and a channel In.t .t.r, « ^ 

attempts to acquire a Dilo,rh» , . ^ '^^"^ ''^^^^^tion phase where it 
(™«<fc in Step 306 whsre U» „„K-, 7 "^^^ ^^"^ 

■ loops back to step 304. It is ... 

«=S Steps 3«i ™, 308, _^"»"<'*««.e system ca.be tee 

deter^atio, of tte """^^S ^"P 3" for 

-> include access MuL^^ — ^XSteo. ca. be 

for otber syst^s. Zfl s^"? T " 
y o. XI me system is lost due to Ioqq nf a« «-i * 

the process proceeds to i„te„„ediate step u "''"^^ 

304. ^ ^ ' the process returns to step 

[0031J P^g"re 5 shows the control process for th.H , 

25 Figure 3, which is executed when ^ ''^^ '=ontK>Iler 204 of 

--..eco„bo,:r::,:r:r:rr:pt*r^"^ 

counter x is incremented in steo 318 .n^ a «teP A channel lost 

P«iBo.i.gS,s.e„,(OPS, toe instep al^lT " " ^ — Gl*«i 
«. . ^via,„,.™eaates,ep..B"s.eps3^'?3t 

Pa^cba.e,a.I,,J~---^^^ 

'-'^----'---uerrra::::r:„rt^ 



■10- 



25 



30 



WO 2004/042941 

PCT/CA2003/000309 

the process retun. to Step 3(M of Figure 4 Via intennediate Step .^"Oft^ • . 

pn^cessproceeds to step 326 When, the Channel lost enddn^e 112 ^^^ "^^^^ 
settothecmrentGPStime Th . , '^'^^'^'^ ^la variable z. is 

deep Sleep .Ode wMchT,^^ 

™ to a preset J.^ ^ dT"" "^'"^ ^^^^^ ' ^ 

timeout period then x 7 '"^^ ^"^ ^ P'^-t 

oui penod, then x and y are reset in step 330 and th. « 

intennediate steo «C" Oth. ■ u to 

step c . Otherwise, the process returns to sten %2 «f 
intennediate steo "B» inn; ^ ^ ^ ^ 4 via 

meoiatestep B "idicating that the number of times th^ «,«K-i ^ • 
10 a system lost exif win „ * u ^'^^'^e perfonned 

ystem lost exit d,d not happen during the pre-defined timeout period Thus th« H 
sleep controUer decides that the RPn^^H ..- • Penod. Thus the deep 

be discussed later, the control process of F,>„«. « • ' 

steps ••D" and "E» Fr«„, • . T ""'^'''"'^ ''''' intermediate 

^ ana , From intennediate steo "P" » t«^„* 

H»U„ga.»y,te,^ J'l'*^ ^ »«U, .able 

« tep 332. In a,e p^, «,u»dtaem. .he mobile ^ su^^u.,u>n , 
systems it IM, acquired in iis MRU b,m, . . „ "s »« MM ten lo twelve 

.lins.ep334 J» ' ^'■■'^'"™"°'^TisU»,set,„afi„,,^„, 

Ti.*»se.,„a™:;trrr::'°r"-""™**'^ 

from the PRT am 7nr.T^^^ ir ^ ^ » an the systems 

-ensettol::™^^^^^^^^^^^^ 

is preferably set to infini;:Z ;3tir'^^^^^ 

y HI step 348. This is practically achieved by setting n to the 
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I' *^niica levei, men the process returns to ^te^r^ ^n/; r.^^T!- 

r„r. — r r:— :zr^ 

process then proceeds to sron ^ ^ sequence. The 

the Signal to Noi e^l "'*'™^^^^^"^'^ 

Signal to No.se Rauo is not satisfactory. Therefore, the mobile device wiU not re 

attempt acquisition of systems that are marked as '"Not Preferred" while > 

within the process of Figure 7 In step 364 th. u ^^"^^ 

lists in Figure 6 wher« . "'^'"^ '^'^ 

iu btep ;>DA then the result is automatical] v 'no' ^r.^ ^i, 
3«. This Hows the n,obi.e device » J I 1 

-as^...o...~~:rr:r 
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remaining f„ acqni«a„n a„«npt to to ^ ^ 

.«,m»6„nofa.nex.s,„e„inae,i,,fe„H-„, InaL««l ^. 

.^.^..«..,a,.,„„n.i....r:.::^r^rr^^ 

f Rgnr. 7. If 3KP 350 was nnnally en^ via inKm»dia. step "C' tarn Hgn« 6 
tta. the p»c«s ren™ to sKp 306 via in»nnediatt .top "D" oL™. 

M0„ sp^ificaii,. „e n,o.i,. aevice ei.^ HIT^' 
pmbam„ ^. 6- Hence .he mobile device can „ave a bigber 

rr* * """^ — 

™i ^ -PKUy. A«» loop oonnte. i« inc»„«„,ed in .ep 3^1. ia 
2^ ^ n^ loop ^ ^ - -^no, 

.5 '--'^i--«ono,a.p^en,con,^p^.On.,.oJhan..ifJirj: 
loop conn„, -he* ^ p^, ^ ^ 3,^ — 

^J-^ *h deep ^ nK»,e .eve, „„ „o«,e device ia cu^'" ^ 
*^^^-e devce ia cn™.„, i. ^ deep aieep n,»^ aa se. ..pa',^^^ ! 

33«, then tlieproceaa will enler the second level deeo sfeen .n^i. ■ •/ 
20 "E"ands.epa338 ,o342„fHg„„6 va mtennediate step 

in«te„ep..p.a.da.eps3«to3«o,.g„..,.„,n:::'^,:::™ 

: r ^ i. wm r^ain in the thit. level deep^llll' 

^ce the p^a loop hac. to .tepa 3« to 3« vi. intet^edil 

^'-•'^'-'"■P--omg„„,loopa«.ap«de.en„ined„nn,herof7n«sh^^ 
»ch OOP. Rmhe.n>o„, ^ ^ ^ coMtobL j06 

Hence battery hfe u, conserved onder poor RF conditions. 
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[0034] jn a preferred embodiment, the rnnfr^i 

™bili.y«a^ Of tortile device l^efatrr !• ''^ «» 

P«*.l>iU5, i, e^ , « "-.higher 

^ ^""^ -ain ,»we«. d„„, 

ebe,nv«,.„„, ^ deLXrr T "^"^ scope of 

ennea solely by the claims appended hereto. 
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